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Abstract
The autor propose the elementary derivation of the continued fraction expansion for function
sec(x) + tan(x).
The function w(x) = sec(x) + tan(x) represents the rare case when for simple with mind
elementary functions cannot detect a decomposition into a continued fraction is not only not in
one of the well-known reference books (see, for example, [4],[5],[6],[8]), but also in the
numerous monographs dedicated to the chain fractions (see, for example, [1], [2], [3], [7], [9],
[10], [11], [12], [13], [14], [15], [16] ). In order to remedy this situation, the author offers an
elementary derivation of (found by the author in 2004 year) the continued fraction expansion of
the above function.
As is well-known, (see, for example, [3] – 6.1.55, [6] – 4.3.94),
xcot(x) = 1 − x2
3 − x2
5 − x2
7 − x29 − …
. (1)
It is easy to see that
xcot(x) = W0, where (2)
Wk = 4k + 1 − x2
4k + 3 − x2Wk+1
; k = 0,1,2,3,… (3)
Let Ek(x) = Wk − x for k ≥ 0, then (3) after simple transformations takes the form
Ek(x) = 4k + 1 − x1 − x
4k + 3 + x
1 + xEk+1(x)
. (4)
Since
E0(x) = W0 − x = xcot(x) − x = 2x
tan x + π4 − 1
,
then
tan x2 + π4 = sec(x) + tan(x) = 1 + xE0 x2
. (5)
Let Uk(x) = Ek x2 for k ≥ 0, then after simplifications (4) we get
Uk(x) = 4k + 1 − x2 − x
4k + 3 + x
2 + xUk+1(x)
, (6)
but from (5) we have
sec(x) + tan(x) = 1 + xU0(x) . (7)
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